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1^£r ^SZL ^Is^sl *HHH ^^(offset voltage)^: 

*IW*}-j1. Aljr ^#0]!- t^cls *lH*Rr *l7} M-^-g- Us. ^e)7]l- ;*fl^ 

£ ^£r, AA?] 42^(51)5-^^ AlJL(Sx,Sy)# ^K>J1, ^1 ^ ^ 
^^(Vos) ^ ^l^^l ^(A)# *lH*H=r ^SZL a]Jl 
7l(52); >S"7l 6>^5.H Aljr ^&)7l(52)S.^-Ei^ 0>^ZL A]Jr 

(Vadc)(Vadcx,Vadcy)# 3*1 ^414.3. €^r*>fe AD fi^Bi(53); 3? #7l AD ^tH 
Ei(53)S-^-E-1 z]7]t£X\3L^ ^r}]^(Vadc_max)^ 2^3KVadc_min)* ^ 

3 ska, o] ^cfl^ n}-^ ^MHaIJi(Soc) ^ tII^H^IJl (Sgc)-& 

A o V 7l f>^SZL ^IJL ^ ^ 71(52)5. #^*Kr 3*1^ ^l^E. ^5171(54)1- ^1 

^3-2-3. ^cf. 

ojB^ 1^1 *)H ^ 7fl<?l ^-sflAi AD <im 

£ 5 
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#7} M-^^>-§- ^Jl ^e]7] {SIGNAL PROCESSOR FOR ELECTRONIC COMPASS} 
[51*13 ^1 

£ l^r ^Hfl #7} M-^<£-§- ^IJL ^^71^ ^jeoIcK 
i 2^ £ is] AD ^wWl3)3 s)-^£o]cf. 

£ 33 ( a ) ( c )^ <y^Jl3 ^i^, ^ j^}^ s|-t§51 

£ 43 (a) ifl*l (c)tt <^^1Jl3 7fl<y £.*NH§, ^ .2.7^3 4 

51 6^ ^41 t4€- *}^3.=L 4\S.x\Z)7]S!\ ^S.o]t\-. 

51 7^r 51 63 -g-^jl XH-^ 35.51 °ltf. 

£ 8£r £ 73 X| 71 -g- # o a-(V REF +Vc)£l 7}^# 

51 9^r 51 63 7fi°] XH^M ^ 5. 51^1 cf. 

51 103 (a) ^ (b)^r ^JllH^ #2. $J ^iHT^ 4}JE. 2M§5iom. 

* 51^3 ^w.«.o11 ^tb 42^1 * 
51 : ^l7>7l ^ 52 : *>^SZL ^^7] 
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53 : AD 54 : 4±S. ^^7) 

61 : ^ 62 : ^ ^ ^7} 
63 : T^^^t] 64 : *IH^- 
65 : AGC ^7} 



^ QA- 2003/9/2 



^-^1 ^13:^3 ^S^tt ^^(offset voltage)* *)H*r 

5U^, *H4H ^^S)- ^ ^ $Hr $.7} ^ *1 

n cflS^^l ^1^^ 7}7] ^ ^(Magnetic compass)^- 7}°)S- 

(Gyrocompass )«- # ^ $£4. *}7l AA7\9\ oj-g-*V uj- 
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<H*M, ^1 ^e^l ^ -8-^4 <H-id ^ Tl^^r^ ^ ,^ 

^z] ^ 7fl^ ^^1-71 ^i(Electro Magnetic CompassH ^ , °1 

sitb #*}7}7l ^3)^ ^*HH ^-sfl ^^B] 7fl>£5H *}~§-£U 5^4. 

<20> o]<4 ^7>7l ^^>i(ols>, ^^o}B} *Vrf)^ 71^-^ *]7>7l<5] 

valve)# ^>-g-^, °1 H ia^ TiHBCflux gate)^ IrSl-Hr X-Y 
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<2i> o]z\i& uj-^avofl ^-g-s]^ ^efl^ aijt ^ 7l ^ £ l^j 



(flux-gate sensor)7]- ^^(Rotat ing angleHI nJ-«W ip-f-fc]:^]- -B-7] 

€ T^^Csin cosine wave)^ *)z}7) ^ Jf (n)^, 

*}*}7) €^(11)3.-^^ x^r £ y^ ^ls(Sx,Sy)« *m ^ 
^ o>^3.zl >ai ^s]^-(i2)^, ^-71 o>^ SZ i ajjt *iejJjL(i2)S.^-Eii*l 
(Vadcx.Vadcy)^- t^l^^s. ^ £*S>^- ATMS ^(13)^, #7l AD^Ef 
(13)S-¥-E^ Jf- c^I^JlS^-eI «J-^3"ir c^)ig ^e)«(i4)S 

0 1^7} sat).. 

<24> ^ 2 ~ 19] AD ^itf|EK 13)^1 SJ^Jl 2}-^£ol4. 

<25> £ 21- ^-71 AD^eKi3H <ims)^ ^ ^(Vadcx.Vadcy)^ oj^v 

*)<>.3-±t ■&&&<&&°) 7i§^<y-^ ^fl(ofl;d500mV)iflS <a^£]uL, 3= *1<y- 
(Vadcx,Vadcy)^- °]-§-*M #7l ^s. ^ 14HH^- s> 7 l lofl 
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<26> 



Vadcy 
Vadcx 



0 = tan "( 



i] 



<27> ZL^Z\), ®*]7} ^^ A oHl *o]Xl <H ± Q^SLS. 7}^o]^)^ 7$°- 

°\}±r <#7] AD^mi3)S. <£ns)rr ^(Vadc) (Vadcx 3^ Vadcy)^ # 
7] AD^*|Ei(l3)£) 7}^^ ^« SM^Kr €-*H3 0 l 91^1, ^ ol-^SH Al 
S^^^ vfl-M €^fl*Hr ^#^1 -S-71 AD?iw1^(13)S 

^(Vadc) (Vadcx Hl^r Vadcy) °1 #7l AD^eK 13)^1 71$^^ ^# ^H^-Hr 

<28> oje^ ^eflS] ^-71 o>^S.zi ^\3L*]?]^7} JL^ =1 7HJ1 & 

o] aIJe. 3*3*1 3^3 ^ ^ &JI, Stb ^71 o>^SH ^J^e]-^ ifl^- 

#^o] u^q-ig «cHm ^av^I &<>H uflo. 3. ^-^^ficf. 

<29> ^-71 ^f- ^uj-O] ^oj-ofl ^.^o] ^ o. ) £ ^ 3. ^^o. 

<so> £ 3 ^ (a) ^ (c) ^ og^Ai^o^ ^Mj-Ag, * ^z]- .2.*}-^ ^S. 
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<3i> s. 3^ (aH 5.*]$. Qo] og^Ai^o,] ^^-ofl^, £ 3^(b) 

<32> a, ^71 o>^ S zi ^IJL^e^H ^SL^I ^^*>^# ^-f , £ 39] (aH 
JEX|^ w>5f £ol AD fl^E^ 9HM^r Vadc 91 

SL*], o]nfl, t^ig Al^^^^-oflA^ £ 30) (a) o} Vadc ^a^] tflsj} yj-o^ ^xj. 
* £l*ti ^Utr ^* ^(Calibration)* *>7ll £tf. ojuj] Xj- 7 ] AD ^ 

<>m ^» ^<HM-^ Vadc^l tflslH^r £ 3^1 (b)^ ^o] 7%7}s\v{. xj- 

71 1* ^^H: 31^* nfl £ 3^ (c)^ iL*>7> ^ 

^}t11 €^f. °] -2-*Kr AD ^^1- J^Rr Vadc7l- ^7>^ ci 

<33> £ 40} ( a ) vfl^ (c) i=. ol^Alj-o}. 71] «?] -S^H^, Ji^ ^ ^4 ^.^>^ Bp 

<34> £ 40} ( a )oii wj-s}. ^-01 <^x)Jl£| ^l^oi ui^- *l7iq. ^ 3-?- 7} 

Bit!: ^-Mfe E. 4^ (c)ofl ^ ^ol ^^Hl _2.*> 7 } >£^* <£ ^f- 
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<35> o]<4 Qo] ^Efl^ A]s *i^7Hl $a<>MTr, "M^tt 

4^1 ( a )^ Vadc #§H *r , °1 ^-f°fl^ ^^^l 

*1 g^eJ-E. £ 4^(a)^- AD £^£131 3HM-?H 

S. 43 (c)^- ^ t^H ^l^ol oicf. 

<36> J^, ^SL2] 7))o] &o]^ ^ 7 )2± ^ Aj^^o] ,g.££ ^, l7l€ - £ 

^51 37l7> <Q7$i5}x)±r «<H^ SL*}±r $H>M ^-g" 

aJJl^ ^^s]^ ^^(offset voltage)^- *lH*>:n. ( *±3L 

# 7>^JL3 TlH^-O.^.*), ^ ^]o] ^ 7fl<y AD 

4lJL^ 71 ^^tflS. -R-*l ^ 5£<H 7^ iL^E ^ -g-7> 

^-JL, ^7>7l AlJrO] Tjl^I^cHl- 3§-n *H ^-g- ^ ^ , ^ 
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33 Al^l- M^J^ ^7H &<>H, 

<40> *l*}7l AJ1^«- S «-E^ O] ^S. ^6\}A] 

^ ^T^JL, ^^^o} ^7l€ 7)1*1*11 

<41> #7] o}^S.ZL ^S. ^5^7lS.JfB)Sl oj-^^ZL ^^^AlJlS. AD 

<42> A 0 > 7 ] AD ^ tf) E-) jc-^y-E-] Oj^S]^- Cl^l^^lS^ ^Cfl^4 J^SM" ^^}JL, o) 

^tb -8-71 ^MH^ £ ^-7) ^7} AD ol 

<43> 1- ^til^g; 

<44> O^}, M. tiVxgo) «>^^1 ^A] afl 7 > *V JE^* ^-S^H ^ 
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<45> «v^o,] o.s. &<&® ^4 7l^# 7>^1 ^^.dbl- 

£- *l~g-^ 

<47> £ 51" fe^, ^ofl tcf^ ^7> M-^al-g- A]Jr ^e)7]^ ^^^ll7f 

1- *13*Hr ^7} ^^Wl-g- ^&|7lS.^, <>l^r Aj- 7 ] *l7}7l ^^-(51)3.^- 

^H^lJL(SocH ^ ^T^JI, ^^^-o] 1\)7]Q Ajjrcq ^i( A )|. Tfl^H 
^jL(SgcHl A] <H s-l-^r f>^5lZL a]Jt ^e)7l(52).^, ^-71 oj-^^zi a]Jt *j 

&)7l(52)3l^-E^ o}^zi ^lS(Vadc)(Vadcx,Vadcy)l- x^l^JlS. 
AD ^mi(53)Q, ^7| AD ^^(53)3.-^ t^igAij^ 
(Vadc_max)4 ^3KVadc_min)^g- ^^f>}5l, o) ^cfl^ J^^Hl u}-s]- &%%\ 
t(Vos) ^ ^l^-(A)* £3*H °1 ^€ ^i^(Vos)^- ^171^71 Jfltb ^-71 
-g-^MH^CSoc) ^ ^-71 ^(A)-g- ^"71 AD ^itH&| (53)^1 ^^iflifl 

*)H<5>7l -SM 7ll<?l^^A]^( S g C )S. Aj. 7 ) C>^ZL Ajjr ^Bl7l(52)3l 

^ #3*Hr ^lli ^S. ^S]7l(54)# S#th=K 

<48> £ 6^ ^ C>^3lZL Aj^^^Jf o) ^ £ olT4. 
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<49> £ 6# #S*>^, -S-71 oftSJ. ^e)7l(52)^ #7] ^l^>7l ^flA-i "-(51)^ 

JfE^ ^0^(Sx,Sy)l- ^#*l-^r ^(61)^, ^-71 ^(61)S.^-E^ Ai^l- ^3 

<^ ^#71(62)54-, ^7l <^ ^7l(62)S^-E^ 
4lJL» Af^ofl ^osj 0_5. S^Al^)^- ^^^-^£^(63)^)-, >S"7l -g-^M 

V" 

^]Jl(Soc)°11 uj-2j- ^TflTl-g- ^<y-( REF +Vc) ^. ^^Cxj A o V 7 ] 

(62)3 *f|^*Hr *)H«-( 6 4)S}-, #71 TflSlaH Ais(Sgc)^l 

^ o]s.( Av )ol JL, o] olS.(Av)CLS -S-71 ^^Jg-4^EK63)S^- 

^3 AGC ^-^-(65)* i^-fVcf. 

<50> ZLSlJl, #7l rq^^ Aljr ^5^71(54)^ <#7] AD El (53)5.^3 cl^l^^l 
2 s ! 2]i«(Vadc_max)2l- 2)^3KVadc_min)i #3*}^, #7l ^cfl^(Vadc_max) 
4 ^&(Vadc_min)3 ^-g-^JLii. ^J^CVos)^: ^^^>J1 ( SE^r #7l 2| i« 
(Vadc_max)3l- ^|4i^:(Vadc_niin)^ ^(A)* , #7] 

£ ^>M 0 *HVos)^ 7fl7l^7l ^ -g-^NH^lJKSoc)^, #71 ^#(A)*- 

#71 AD ^B\(53)^ <$n^^5L *)H^7l 7fl«?l^olAl^(Sgc)l- #71 

o}^3.ZL ^OJl ^El7l(52)S #^s>£^- ol^c^^lcf . 

<51> #7l ^ ^Jf^fe. # 7 | ^3MHAlJr(SocHl H|-Ef ^ 7>^Sj 
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<52> £ 7^8: £ 6^ £3! *1H^ 

< 53 > £ 7^ , ^7} ^1^(64)^ ol|ol^^-(VBG)€- ^ «> 

3 <a^^, ^*(R)* ^#4, ^^SKVdd)^ 

HjuT-^i <g^T& a>oH ^^rtb 4^ *HKR1-RN)* 5L^«>^ 7^ *fl<?] 

«.(64B)^, ^>7l ^1«?1^-(64B)^ zj- T^j-ofl ^^s. 34=^31, #7} 

Al^l 4^ ^^1(SW1-SWN)1- 3L^*Rr ^^(640* 

a o v 7 ] AGC ^g^pf (65)tt -S^ A J"7l 7fl<y^H^:M 4^ 

^SHI *\) ^33^ f^VSMf- °1 

<54> £. £ 72] ^-^^Tl-g- ^(Vref+Vc)^ 7>^^^ ^J£°14. 

<55> 5. 8^: #7} ^-^^171-g- ^^(Vref+Vc)^ 7}^^ ^-7} V\]o}+£ 

<56> ;£ 9fe £ 6^ 7fl«?] *lH^-£] 3]S.£olrl-. 

<57> £ 91- %3z-z}& , #7} AGC f^f(65)£r <3<*^-7) (65A) , °J ^ 7]^(65B) 
^ x^J-Jf (6501- if-^Jl, ^71 <?!^^7l(65A)^ ^-7] ^cdS-^Ei 

(63)S^-E^ A]^§ og^y>^ tijyj-^ 7 1§£#( Vref )^ °J^^> 
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(65A)^ ^-71 7l^^^( Vref )^ ^>°H1 ££€4. # 

71 Tfl^H^^l 4^ 7>^^4. °H, ^71 ^a>^7H65A)^ ^71 

s-(Av)i!3. 41*-« f^*>£4 ^l^^^l^- 

<58> ^"71 AGC ^71(65)^1 ^W(65C)fe ^H 1 " 

(R,R1-RM)* 3E^*Hr 7-1^- ^^(65C1)^-, #7l ^ ^o]^-(65Cl)^ A 
(Rl-RM)ofl $33. %7\ 7flaJ*H#*-(SgcH ^ £r/SLH3^ 4^3 

^*1(SW1-SWM)« ^H*l^(65C2)lr i^W. 

<59> £ 1031 (a) ^ (b)fe ^ ^ s^HS.^, 5L 10 

«q (a)^ AD 10^1 (b)fe ^JiL 

AD 3 ^3 3 «a^^^ 

< 60 > ol*}, £ ^31 sj-g- £ M-I- E5^l£ 1<H 3l7l^H #4*1 ^ 

< 61 > £ 5# ^S}^, ^31 ^ M-^tiV-g- ^ ^ 71 ^ ^-S-#^7> 

xtf-el- -B-S-Sl^ t 1 ^^ #Sl(sin wave 2.^ cosine wave)* ^#*>fe *l7>7l 
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JL ^^71(52), AD ^3(53) ^ 1^*1^ #Jl *1e]7l(54)* 

<62> Dj^, # 7 | 0>^ S ZL ^Jl ^B]7l(52)^ #7l *]*>7l -Sf(51)3. ^ 2] ^ 

(Sx.Sy)S ^*>JI, <>1 ^cHH ^-^s]^ ^*l<y-(Vos)^ ^-«H^lX 

(SocHl uq-aH ^T^JI, ^--fl^^M #JL*1 ^1^(A)# Tfl^H^JLCSgc) 

ofl 45} #71 AD ^^(53)21 ^^^^tflS. ^HW. 

<63> ZL^JL, #7] AD ^^(53)^ #7] o>^ Sl2 A]Jr ^ e) 7] (52)S-f-E^ 
n ^15l(Vadc)(Vadcx,Vadcy)fl- ^^l^^l^S. ^ ^tb^. 

<64> # 7 1 X)3L ^&)7l(54)^ #71 AD ^ (53)^.«-Ei ^^s]^ ^ 

^Jro} ^cfl^:(Vadc_max)3l- s| ^£)KVadc_min)-§r ^*>JI, °1 a^^Hl 
^ ^J^CVos) ^ ^l^(A)^- ^*V<^ ol ^^(Vos)^- ^7H*> 

71 ^<L> #7l -g-«H^}J:(Soc)-I- #71 ^SZL ^IJL ^ el 71 (52)5. #^>JL, 
A o v 7l ^l^-(A)^: #71 AD ^^(53)21 S^U^HS. afM^M ^ 

^-71 7H<y^H^l^(Sgc)» #7l o}^k3.n. #s *i el 71(52)3. #?1 

<65> £ 6 ^ ^-2:*>^ #7l o}^r£.n #s *iel7l(52Hl cH*lH #Afl*l ii^t^. 

<66> #*\ t #71 °}^£.=L A]S ^2l7l(52)£l ^^(61)^ #7l ^H^-(51)3. 
-*fEi°l A]s(Sx,Sy)# ^71(62)^ #71 3t.3](61)£.lf-Z\°) A]Jr 
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* >M-*H °}^°-^ ^*H, ^^^.^^(63)^ #7l ^7) (62) 

S.^]^\ ^Is* *>3H *3H*H=K ^3^, ^ ^^^-(64) 

^ ^"71 ^-^H^CSocHl ^ £-«7i-g- V REF+Vc)t ^ 

7} °m ^7} (62)^1 ^t^H *H^}:n., AGC ^^-(65)^ #7l Tfl^H^lJi 
(SgcH ^ ^ ol^.( Av )ol ^£)JL, o] ^£ o]s (Av )^ S # 7 j ^OEj-g^- 



<67> ^9, ^7l oj-^^n ^Jr^e] Jf(52HH #?3£H ^7l AD ^£1(53)5. <9 ^ 



<68> R R R 

v adc = (i+- E ^-)*[- f ^- *(V N1 - V N2 )+ Vref + V c -( 1 ) 



<69> 



R 4 ^* R 2 



v = C i + -~ ) * * (v N ! -v N2 )-*-v REF + 

V adc ^3 1 

C i ) v c: -( i )[ ( i ) * v osl 

<70> #7].^q 3^^, ^-71 ^ ^0^(64)^ ^-^^oj- ^, l7l# ^^Ai, #71 

-g-^^l^i^ls^l 7>^£)^ ^^(Vc)^- ^i^(Vos)(Vosl,Vos2H cfltl: 

^(ZERO)^Jl 7>^s>^, ol 7 HH SRV f>}7) 
SlJl, ^i^^l *)}7l& ^^(Vadc)^ ^>7l 55+ 
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<71> R 

V c =(l+— -)*v osl -v OS2 

[<r«HI 4] 1 



<72> R. R 

_ ^ * 



V adc = ( 1 + V- ) * -IT- * < V ™ - V n 2 )+V ref 



<73> £ 6* ^-S^, ^ ^7l(62)(Ampl) ^ AGC ^#7l (65)(Amp2)3 , # 
£.*fl ^2: ^ -131^ Jf^o.S ^ mV^HSl 

(Vos)(Vosl,Vos2)<>l ^ SU, ^^^(Vosl, Vos2)^ ^«l7> 

<74> g^, #7] t)*}^ 41Jl ^^71(54)^ #7} AD ^^(53)3.^^ ^^MllS. 
s|cfl^(Vadc_max)3}- ^ ^3KVadc_min)* #^s>jl, #7l ^ cfl ^(Vadc_max)4 
s|^&(Vadc_min)^ ^^^S. ^^(Vos)^: #7l 3*« 

(Vadc_max)4 ^SKVadcjnin)^ *>ol#o.3. ^l^(A)^: #7l £3 

€ ^^^-(Vos)-i: ^^*>7l ^tb ^MH^lJUSoc)^, %7\ Q7&% ^^(A)-g- 
^71 AD £tH 3(53)^1 ^^^S ^|<H*>7l 3$ 7fl^l^<H^15L(Sgc)l- 
Aij: ^e|7l(52)S. M*tK 

<75> H^JL, ^>7l 47> j£ 7 ) ^.^J^^W-( 6 4)oflA-l «Vc' 
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S^^r ^ ^^M-^tiV £f|- *V ol^V Sl^Al^^ nfl ^S)^ Vadc 

2)cfl^l(Vadc_max) ^ (Vadc_min)« ^ ^5M A i Vref 

«?E 3HH AGC^7) (65)^ ^«l(Av2)S M-^ 'Vc'7> 3fetfl, 



<76> fV +V ■ 1 

V C _ L V REF" o J Av2 



< 77 > ^-71 6<>]H 'Vc'^ ^^1^ #£.3. ^h&SH #7l tq^l^ ^Jl^ 

bW54)7> -g->*jMHAlJ:(Soc)» *H<H 31*1^ (offset control register) 

£^*lH«.(64)ir #7] <a^^7l(62)Sl - VREF +Vc't *H 
^>ig Al^4 ^7^4. 



<78> ZLSlJL, ^(Vp-p)31# 4*8^1 <M A i 4^1 #7rM-^tiV Sff tr*> 

^1 3^1^ ^ Vadc&^ sltfl^(Vadc_max) ^ 2^*1 

(Vadc_min)l- ^^*>J1, 6 H , #7l ^l^-(A)^ #7l 2) rfl*l (Vadc_max) £ 
(Vadc_min)4^1 &&(Vp-p_curretn=Vadc_max-Vadc_min)°-S. ^tH}. #7l *1 
^(A)(Vp-p_current)* «r#3H 91 (Gain taget )* ^#^>J1 
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=l Tfl^H^lJLCSgc)^. *H *\}o] efl^l^Cgain control register) 

ofl ^^cf. o]sf ^-o] Tll^H^JKSgc)^ AGC ^-71(65)^1 R4» af) 

<H*H #7l AGC ^#71^ ^o)s.o| s^^cf. 

<79> £. 7-1- #3:^, -8-71 ^ ^H«-( 6 4)^ ^71 ^^HAlSL(Soc)^ ^ 

*H V 3KR4H 7>ig£lJi, ol 7 >^ 7H^(R4)oll trfe}- -g-^ *fl7l-g- ^<y-( V *ef 
+Vc)^r ^*HrOfl, <>H rflsfl^ ^l^iLS 

<so> ^1-71 ^H«.( 64 )^ ^-(640^1 z| ^*1(SW1-SWN)tt ^7) -g-«H 

Aljrofl trj-el- £./£.= £U, °H tq-51- #7] -g-^jl ^oia.( 64 )^ ^olJ?-(64B) 

^ A ^ ^^^171- = € ^W^l ^-T^^M ^3^, <>1 ^-7-1 

%W1 ^IH ^^r^7l(64A)S. <a^sl^ tifloli^oj. (V BG)ofl^ ^-7-l*j-3Hl tri- 
er ^7>£l^ ^-^!^7l^<a-( V REF +Vc )o s ^tr^. 

<8i> £ 7 # -g-^i ^H^-(64)ofl cfl^fl^ ^1^1 ^^^cf. 

< 82 > E 7^ o^a]-^71(64A)^ #°Jo] £o}x] ^ n}j= tiJ i ^H7> oj^^^l^ 

31, °H *1^(RH1 *^^r ^(IH s&7] *lHi*l<y-(VBG)£r 'VBG = Vp = 

I*R'7l ^cf. 0*171*1, «Hol^^<y-(VBG: (Bandgap Reference Vol tage)-£- # 

€ ^ ^£ ^2r7> 7>sfl7i£ ^^Ol <^*V 71^^^-olc)-. 
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<83> £ 7 ofl^, ^^tb 7^1X1 £]JL, Al^^ ^(System 

offset )-§- *)l7i*}7] ^tb ' Vref +Vc'^ *>7l ^-i] 74 ^-o] ^-€fl^m-. 

<84> v ref +Vc = I*(RN+RN-l+RN-2+RN-3~ +R1+R) 

= I*R+I*(RN+RN-l+RN-2+RN-3- +R1) 
[^eVAi 7 ] = VBG+I*(RN+RN-l+RN-2+RN-3"- +R1) 



<85> 7 d\]^ t J£ 7 ) yj- ^*j-(Rl-RN)oJl ^^l(SWl-SWN) 



<86> ^-71 76)1*1, ^tg- ^l<y-^-(64b)^ zj- *HKRN, RN-1, RN-2, . . . ,Rl)£r ' 

R2=2*R1, R3=2*R2=4*R1' ^-^.S. , RN=2 N - 1 *R1'^- n>2^1-;£.s. ^Sj- ^s. <&JL, 5E 

<87> £. 8 ^ S. 7°) ^^Tl-g- ^^(Vref+Vc)^ 7>^^^ 

<88> £ 8* %^*>^ > ^7} ^-^7]-%- ^^(Vref+Vc)^ 7}^^ #7] 

^(VBGHH ^rfl^<y-(Vmax)olJL, <^7H, # 7 1 VBG-fe- V REF 2i4 ^-o.^ «fl* # 
cfl^ Vref^^oIjl, ^-71 ^tfl^^-(Vmax)* V REF Ji^ , 

V REF ^ 1 . 5«fl ( 1 . 5Vref) ^ £°1 4 • 
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<89> H ^ ( # 7 ] AGC #^(65)^ -H^ tH^H^!^ 4^ 

3^ 7}£ Sl«fl °1^2.3. f^Kr^ , o] 6f| 

<90> £ 91- , ^-71 AGC ##^-(6.5)^ 2] = *HHjK65C)fe #7l 7fl*}2lM 

4JjM 14^ 7>^5)oL, ol 7>^^*?)t4 *1 ^(658)3 

^*fl #-^°l^-(AvH ^^ji, ^"71 AGC ^RK65)^ ^7} ^01^.0. 
3- ^7} *i^4^(63)5L^E^ 



<9i> ^"71 AGC ##71(65)5] ^^«fl ^^(65C)S] ^*l^(65C2)Sl z}- ^<%x] 

(SWl-SWM)^ ^7} 7fl<?]^c>|A]^(Sgc)^ ^ ^-/^^s\jL t ol^ ( >i^^7> ^.H 
€ #71 AGC ##7l (65)^1 ^ 31^(6501)^ ^^(R4)o] 



<92> #71 ^-7i#(R4H tfl*fl*l -M^S>^, #7l AGC##7l(65)^ Tll^Hl- ^ °1 



<93> 



8] <R4=R+(R1+R2+R3+ - +RN-2+RN-1+RM) 
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<94> AGC^#7l(65)^ Tti^H* 5qc«fl^^.«.( 6 5C)^ T^^-'f (65C1) 

^1 A *HKR1-RMH1 ^5. ^€ i^^^-(65C2)^| ^3] *1 (SW1-SWM) 4^ 

e-H A wlB^l -M^goil 4^ ^j-7l A ^*1(SWN~SW1)1- £/£.H^S*| 

<95> ofl-i- -g-o^ ^^-^(eSClHH , R=3*R3, R1=0.25*R3 *§-SLM. RN = 2^ 

*Rl7l- ^<5>;£S- 0.25«fl^ o)^ $}6\ig ^ &7fl ^Cf. ojnfl, 

AGC ^71(65)^ ol^-(Av2)^r 'Av2 = 1 + (3 + 0.25*GC)'3f ^-nf. 

<96> AGC ^-71(65)2] ^-*H cfl^fl^ t}X| £ 10^(bHH 

'Vp-p=Vadc_max-Vadc_min , -2.5. ^sH^, <qjf 7}^]^ <3 

#eJ)°1M ^sjo^^ 7]7>7lfe 0.3Gauss ^5L$) 7}*M , 

x}7\) ^ ^j]A]ofl 7l^r<a(tilt)^] 7Hfl7l^ l7>-f ^(Gauss)^H ^7>7l7]- 4fl*H 

<97> re}-^ 71^^ Ji#-g- -2.3}*}^ Vadc^ AD 7]$^i^(Vadc_REF) 

2] 1/3 ^JE^ ^-fr 7>7^o> *Vt}. iial7l g^o.^ ^efl^ ^-o] £ 43] (a)^] £ a] 
£ fp^r ^ sMg-i- ^efl^- ^ ^cf. 3^1 ^l^Alofl^ X; Y ^ 

^ Vp-p7> ^"71 AD fi^BlS] <a^^^ofl ^ (Calibration)^ 4^ 
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# 71*1X1 ^t+. X,Y ^ Vp-p cfs.711 €^ J4^A]6fl _£.*}-7l- 

?1*1XI Vp-p^ l/3*Vadc_REF Sfe zl o]^>o) ^o.s JL^j #^£)7fl 2:^ 

<98> W}^" ^ ■& *]Jl ^ 7l ^ #7} M-^til^ ^-o] ^^>7l 

2^ AD Ajjr^&^H ^-g-^cf. 

<99> «>^- ^ 0>^-S.ZL Ajjr^e] 2}-*<HH t^TT -g- 

3! ^(offset voltage)^: X|<X*|-j1, ^IJ: ^-wll- *}-§--°5. Xl <H 1h°S*| , ^g- 
^ XM XI ^1 XH» #*JH AD °^£|^r zm^r 7]&&<& 

SlXl<X» **fl ^ flO.^, tg-iflZt Xl^l ^* 3^ 

<100> ojAj-o^ ^ig o_ jg. ^^]^o] aflofl cfl^V ^ofl l-uJj-^-Jl, ^o. 
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[3^8- 1] 

^-71 X|*>7] ^Ai«.( 5 l)^E^ ^JKSx.Sy)* ##*>ol, °1 ^MSH*! 
^-fl^fe ^^(Vos)^: ^sMH^lJUSoc)^ nJ-B* ^7]^, ^-^"SH 
£ ^Jl^l ^l^-(A)^- 7H*1;*)H^]J< (SgcHl 4^ ;*lH*Kr o}^s.zl Al^ ^e^7l 
(52); 

^•71 e}\£g.n *\z]7](52)3.*hB\2) °}^S.^- ^IJUVadcXVadcx.Vadcy)-!- 

c^l^Ajjr^. ^^§>^ AD ^^(53); ^ 

^7} AD ^ Hi Ei (53)S^Ei <$ms\±r cl^l^^l^ s| cfl^(Vadc_max)4 
(Vadc_min)^r ^S}JL, <>1 ^cflM- J^^Hl 4^ ^^(Vos) ^ ^(A)# 

°1 ^^(Vos)* ^]7l*>7l Sf)& ^71 ^-^^H^l^(Soc) ^ 

^"71 ^(A)# 4>7l AD ^itf)E| (53)^1 <^^^iiL *\]o]*}7} ^7) 

n9l*\]°]l)3L(Sgcm ^"71 o>^zl Aljr ^^71(52)5. zj-z}- #^*Rr i^l^ ^1 
^ ^ 5] 71 (54) 

«■ ^^-S s}^ q-^-g- ^e] 71. 

2] 

^U*oHl S^i, ^-71 o>^ S zl ^ el 71(52)^ 
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#7l *l*>7l ^«.(5i)s.«-E^ Alx(Sx,Sy)« 3#*Kr iM(61); 
#71 2^(61)3.^3 ^V^H ^€ °]^<L£. ##*Rr 

(62); 

#71 ^ ^7l(62)S^-E^ AlJll- A>^ofl 7^ C_^L 7i 

^^€^(63); % 

#7i ^tihais(Soc)^1 ^ ^-^^lTi-g- #<#( Vref +Vc)^t #71 
^ ^£.71(62)3 <im&o\} *\)^}^ *H^-(64); ^ 

#71 7fl<y^HAlSL(Sgc)^ ^ ^ o)mAy)o] ^£]J7, o] o)^ 
(Av)AS. #71 ^^f-^Bl (63)3.^1 3 ^#*Rr AGC ^^-(65) 

♦ i^Kr ?A^C ^^SLS- *}±r ^7} U^tiV-g- A}Jr ^Bl7l. 

3] 

#7l AD ^^(53)3^ ^Hi^lJL^l 2N&(Vadc_max)4 
(Vadc_min)* ^f^Kn, 

#7l s|^^(Vadc_max)3l- 3^&(Vadc_min)2l sg-^&o.^ ^-^SKVos)* ^ 
e>jL, #71 2}£}]3KVadc_max)2l- ^SjKVadc.min)-^ *H^_o^. *1^-(A) 

#71 ^^(Vos)^: ^7]Z}7] fltf ^^M^JUSoc)^, #7l ^£ 

^(A)-l: #71 AD ^BlBl(53)3 SJ 3 $ $1 3. ^H*>7l 
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7H$!*W-tiJL(Sgc)# ^7} o\^s.zl Us. ^^7l(52)S 
* ^Asi ^ *l7} M-^iLi-g- -tlx ^e]7l. 

5] 

€ -S-^^^CVdd)^ #*m-t- ^ ^^r^7l(64A); 

A o V 7l <a^#^7l(64A)^ t^^- yl^V^ o]B^ A>olcfl 31^5. 4^ 
T^Rl-RN)^- i^-*Rf 7^J- 3]ol-!f(64B); ^ 

^"71 ^]^1^-(64B)^ A tgtS. ^^51 .H, #71 ^-^h^ul^i 4 

^/^^ £]xr 4^r^ ^*1(SW1-SWN)» i^Kr i^^Y(64C) 
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*H2*J-ofl 9l°]*\, ^7) AGC ^^Hf-(65)^r 



1 3^ 7] 

^12^H1 5^*1, ^-7] AGC ^^Hf (65)tz 

7l^# 0 *K VREF )^f ^ 5Hr <£^^-7l 

(65A) ; 

€ <^ ^n v -^-(65B); ^ 

^% V ^°1 7j-^5Ll^r ^JEL^ *i^(65C)« 5L^>J1, 
^•71 < a^>^7l(65A)fe 7n^(65B)^ ^ 3^H^ a) ^ 

(650^1 *1%3H ^*ti o|s.(Av)Jl3L ^*KE^- <>1^- 
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8] 

*I|71M| $X°]*], ^"7} AGC ##7l(65)^ = *|3HH65C)fe- 

2i IS <^^€ 4^ ^(R.Rl-RM)-^ £#*Rr ^ ^1^(6501); ^ 
^•71 ^o]^-(65Cl)^ *13KR1-RMW 3^3. 31, #7l Tfl^H^l 

S(Sgc)^l 4^ £7-2-^5) tt ^*1(SW1-SWM)# i^j-^r i^^l^-(65C2) 
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[-£ 2] 
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